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A bstr a ct
The pattem of the v egetation distri butio nin N ain an, Inn er Mo rlgOlia, w a sstudied. The 1 63
qu adr ats(1 m x1 m)in 13site sdifferinginlandfo m 弧dla ndu s e w er e situ atedand v eget血o n
su rv eys w ere c a qied out. The si mPles w er edivided into fiv e v egetado nty pes c o rr e spo ndingto s oil
w ater c o ndito n
,
1a ndfo r m andlandu s ebyT WINSP A Ncla ssi丘c atio n. DCA o rdin如io nals o sho w ed
a simila rtr e nd. On thebasis oftho se r e s ults, thepo s sibilityof dete ctingv egetztio ntype sbyr e m ote
sensingte clmiqu esin r ela[tio nto the evalu a[tio n ofca rryingcapa cityw a sdisc uss ed.
I. htr odttction
Re c entlythe degradation ofgra s sla ndv egetation hasbeen incr e asingdu etode stru ctiv ela nd us e
su cha s o v erg a zingandover c ultiv ationin s emi-aridr egio n s ofe aster nI皿 er M o ngolia･ S and dm e
rem obili22(tion, which is o n e of the mo st significantPhe n o m e n a of
``des e rtiRczEtio n
”
,
ha s o ccurred
particularly o n s andylands(Zhu e( al. 1988, Liu et al. 19 0). Therefore, ecologicalevalu ation of
ca rrym gc apa city a nd appr opriateland us epla ningbas ed o ndetailed inv estigation s of n atu ral
c ondito n sin cluding v egetatio n and s oilpr ope虻y, shoul dbe n e eded to maintain s u stain able
agric ultu r alactivitie sin s u chr egio n s. Thispaperfo c u s es o ngr a s slandv egetatio nin Ho rqin s andy
land which is one of the la rge st r angeland ar e a s, and do c u m e nts the patte m of v egetatio n
distributio n. On the basis of the r e s ults, the possibilityofdete cting v egetatio ntypes by rem ote
se nsl ngte Clm iqu e sin r elatio nto the e valu ation ofc arryl ngCapa city w a salso a s ses sed1
2･ StLdysite a tld Method
Naiman c o unty which w e s el cted as afieldforthe study,islo c ated in the s o uthe m part of
Horqin s andyland andis the m o sts e rio u s c o unty wherede s ertific atio nhas spr e ad widely(Zhu etall
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198)･ T he geom orphic 丘弧 Iein N aim an mainly c o n sits of lo e sshillsin s o uthe m pa rt and s a ndy
plain ofXiliaoriverinotherpart･ Thelartte rca nbedivi ded iⅡto s e v e ral 1and for n u nits a c c o rdingto
thedegr e e ofsoil血 Oisture ands a nd acc umulation.
Vegetation s urv eys w e re condu ctedin ea rly Septe mbe r of 1993, 1994a nd 1995. The 163
qu adrats(1 m x1 m)in13site sdiffe血gin landfor m(loe s shill, d- e, interdun edepression,
1owland and flats andyla nd)and land u s e(graz ed and m o wn)w e r e sitLd ed andpla ntheight(H)and
perc e Ⅱtco ve r(C)ofea chspecies we re r e c o rded.
Tw o- w ayindi占ator specie s a nalysis(T WIN SP A N;Hill 1979a)w asperfor m ed for alls amplesto
clas sifythe flo risticdata on theba sis ofspecies c o v e r valu e str an sfo rm eda sfollow s:q(%);1,215;
2
,
5-10;3, 10-20;4,2 0<;51 Detr e ndedc orr espo nde n c e a nlysis(D CA;Hill1979b)wasals o applied
u s mg c o v e r v alu e sto ordin ate tho se samples. Spe cie s which appe ar ed in m orethan 5quadr ats w ere
u sedin tho s e an alysis.
3. Re stLlts a nd dis ctIS Sio n
A totalof 125 spe cies w e r e r e c o rded in 163qu adr ats and71species appe ar ed inm ore than5
qnadr ats･ Thes e s a mples w erclas sified intotw otype sbas ed o nthe s oilw z[ter c o ndition sby thc
点rstdivisio n ofT W IN SP A N･ T ho s e st皿dgr o ups w ere divided into 5 sta ndgro upsby the s e c o nd
a ndthird divis o n ofT W IN SP A Nc or re spo ndingtolandfo rmtype s a nd landusetype s(Table1).
The5types ofthe sta ndgrotlpS ar ede s cribedasfollow s:
Type.1(2 N): This type ofvegetatio n o c c w sin 1o es shills and is char a cterized by Stlbq
bu nge a n aand Thym us m ongoZicus. StlPa sp. is on e of the do mina nt spe cie s that form z o n al
vegetz(lio ninln n erM o ngoliangras sland.
Type 2(5N): This v egetatio ntype o c curs in flat s andy lands and is char a cteriz ed by the
do m 血 c eofa n ualgr as s spe ci e s S ucha sChlo ris virgqta,Art
'
stz
-
da adgce n sionisSetaria viridis a nd
D igitw z
'
a cillia ris.
Ty pe3(5P): T his ty peo c cursin dun eare a s･ Me a n v egtation c o v eris abo ut40 %, r a nging
丘o n m orethan 70 %o nthe site sdomin atedbyArte misiahaZodendron tolessthan 10% o n shifting
du n e s whe r e only pion e er ar m uals s u ch asAgriophylu m squ a r o s u m o c c u r. 5 N and5P belongto
the s a m e sta ndgr o up(2P)atthese cond div sio nle v elofT W NSPAN .
Type 4(3N):Tbi5type Ofv egetatio n mainly o c c u rsin m o Ⅵn lo wlands and is do minated by
hy gr ophyte s su cha sP hragmite s a u stralis, Pu c cin ellia m a cr a nthera andPycr eu skorshinsb,i.
Type 5(3 P): This type o c c u rsingr a z ed lo wlands. Spe cies c o mpo sition is si mi lar to 3 N
althoughv egetation height 皿dcove rislow erbe cau s e ofgr a zingeffe cts. In s om esite sh alophilo us
plants s u ch asIrisla c te a var･ chjnensis, Suaeda corniculata andKo chia scoparia o cu r.
Figu re 1 show s the D CA o rdin ation diagra m ofal1sa mple s. Standgr oups of w etsite s(3 Na nd
3P)wer e s epa r ated &o m othe rgr oups alo ng a xis1, and that ofloe sshills(2N)w ere s epa r ated along
a xis 2. The s e r e s ults s ugge sted that a xis 1 and 2r epre s e ntthe gradient ofs oilm oistu r e and the
difer e n c einbedr o ck, respectively.
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Table1 Spe cie s c o mpo sitio n, per c e ntage of the n umbe r ofqu adratsin cluded in six typc s oflandfoqTl
a nd la nd u s e, m e甲 Vegeb tio n c o v er and heightin e a ch sta ndgro up classified by the T WIN SP A N.
Nu meralsin thebody ofthetableindica[te m e aJltr an sfo r m edc o v e r v alu e s(se ete xt).
Specics 2 N 5 N 5 P 3 N 3 P
Agriopjzyllum squ aroszL m
ATEe miBia ha]odendron
Cyn allChzlnllhesz
-
oides
由 nL a bm ge at7a
ln yZa saLs oZoides
Met)ssitu 8 r uthetljc u s
Corispe r m u m mac r o c a rpzz m
Ch]o ris vL
l
rgz7La
Eupho rbia eszLZa
GzLeEden sLa edtja sLe n op妙ILa
Kzl mZTle r O Wja stipuLa c e a
Aristjda aゐ c e n sio niB
sa血ola coL]in a
Ba f Sia(血りPhyla
con v o[v y[u .g a r v e nsjs
Dz
'
gz
l
tw l
'
a c 1
'
ZEia rjs
T>agw m ongo]m L m
TribuEus ley res Lris
Echin ops gmelinL
Er呼
･
O SL7
'
spl
'
Lo s a
Pe 〝nis eLynl Ce 乃tr a SioEjczL m
ArLeznisia s coparJ
'
a
Eupho rbia hu m紳s a
Setw z
-
a virldls
Le BPedeza da v u n
'
ca
CIeistogen es sqy aT r O Sa
Aspa T
.aBW 血zm
l
c tJS
ABErLZgalus spL
GbJg rrhizau T.a[ensis
GnaphaEz
.
zL mSp.
EeEer opaF Pu S attm
-
c y s
Oxyb
･
opEs sp.
Po 如 Ia te n uzfoLia
PoZy go n u mdl
l
v a rjc aEzL m
Potenli]la La na c e Llfol[
-
a
StEpa bzm ge a T7 a
T砂mu s EEZO ngOtjc u s
Arten zLsiajiigz
'
血
Ixet
･
由 chLne n sis
Xa nlhiu n z sL
'
bz
'
ricu m
ATZeu T101epjdiu mda syst ac4ys
Sauss u r e a m ara
Che t[opo 血 m gZa u c uz n
EchL
'
no ch[o acr usgalLE
Species 2 N 5 N 5P 3 N 3 P
LacLu c ata la rlca
Po(w on um kvdrop 甲er
Arte u ll
'
BLa g研eEinii
Ca[m a g osLL
-
seplgelO S
句 〟iseluu z ram osissimzLJ n
PopzlzLSSim on T
'
E
Sa)a go rdeje vii
Sa放 m aLsuda fla
)n zLZa Ba[icjna
MelitotzL8B ZL a V e O)c〃8
PLa nt ago depl
-
e8 S d
PzL C CJ
-
n eJ[ia m a c ra nther a
Pyc t
･eusko r sh加8b7E
TJPha mininla
PoLe ntiLla a TZSel･Lno
Pole 〝ガL[a chjn e n si
Agrop yro 〝 uiB(atwm
Phragmite 8 a u Sh
･
a]is
SzlaedD C u nic uLatz7
Irislacle av w . chL
'
fZet7Sis
Kochia s c opa ria
Pobgo n u msibidc 71Z n
Car esdurius cuLa
Cl}PSis a mte aLa
Hale w stesrulhenic a
T h
'
gtochin palusLre
臥
Ntlmberofquadrats
Perc entage ofthe nu mber Of
quadra;tsin cluded ill
Locsshill
】l
Flalsa ndyla nd
＋
Sand dtLrLe＋
Interdun edepressio n
*
Lowland * ＋
Lo wla nd＋
Totalcover(%)
±
sta ndard devid io n
Com m u nityheight(c m)
±
st幻Idard dcvia土io n
1
1
1 1
1 1
1
2 4 1
1 1 1
1 1
1 1
1 2 1
1 3
1
1 l
- 4 1
- 2 1
- 4 1
1 1
1 l
･ 2 2
1 4 3
1 1
- 2
1 1
1
- 2 5
1 1
1 1
1 1
1 1
4 2 2 4 292 0 4 S
12.3 0 0 0 0
0 2 7.0 0 0 0
0 2.5 22.7 0 0
0 0 3.1 3.7 0
0 0 0 11.0 2.5
0 0 0 0 1 5.3
76 3 6 5.7 4 1.9 87. 4 9.
＋ ＋ ＋ ＋ ＋
1 4.A 17.4 2 7.5 12.9 29.4
4 6.5 31.8 5 5.3 10 5.2 42.9
＋ ＋ ＋ ＋ ＋
1 l.0 16.1 1 i.7 2 9.4 2 3.7
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Fig.I D C Ao rdin atio ndiagr a m ofsa mple s. Symbolsindic ate standgrotlPS Clas sified byT W TN SP A N.
T he results of the Gelds u rveys re v ealed that v egctE(tion type sin Naim an clearly c orrespo ndto
physic alc o nditio n s su ch as s oilm oisture andge o m orphic fram e. Sand dun e r e m obiliz atio nhas
o c c u rr ed mai nlyon d皿 e a re aS and 且at sa ndylands(Zhu etal. 198), which correspondto 5Pa nd
5N
,
re spe ctiv ely. How ever, vegetation dyn amics 血d carrying capacity w o uld be dif3ere ntbetw e e n
thetw otypes eve nif thes e site s sho wthe s a m ebio m a ss, be c a u s e ofthediffere n c e sin thedo min ad
species andthe effe ct ofgr a zing(O hkur o etal. , unpublished). T he refor e,it w ouldbeimpo rtant to
dete ctthe mic r olandfo m patte 皿S Which c o rr espo ndto the abo v e一 皿 entio n ed v egetation typesto
de velop detailed land e valtultio n a nd la nd u s epl皿 皿I ng using r e m ote S e n singte chniqu e sin the
st 汀Veyedr egio n s.
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